A laboratory experiment was conducted under laboratory conditions to investigate the effect of organic amendments applied through FYM @ 20 t ha -1 , vermicompost @ 20 t ha -1 , poultry manure @ 20 t ha -1 and paddy straw @ 20 t ha -1 respectively, on chemical fractions and availability of phosphorus. Soil treated with organic amendments incubated at room temperature and study of chemical fractions and availability of phosphorus at 2, 4, 7, 14, 21, 28, 40 and 60 days of incubation. All organic amendments application increased the Olsen's P in comparison to no application of organic amendments respectively. Availability of phosphorus increased in the order of paddy straws @ 20 t ha -1 ‹ FYM @ 20 t ha -1 ‹ vermicompost @ 20 t ha -1 ‹ poultry manure @ 20 t ha -1 respectively. FYM @ 20 t ha -1 show significantly increased of saloid-P, Al-P and Fe-P but showed non-significantly increase in Ca-P. Poultry manure @ 20 t ha -1 significantly increased of all fractions of phosphorus. In general, the range of saloid-P, Al-P, Fe-P and Ca-P was observed 4. 22-22.40, 8.45-32.43, 12.67-35.38 and 164.85-215 respectively, in organically amended soil during the incubation period.
INTRODUCTION
The major problem in case of phosphorus in the soil is phosphorus fixation, due to inorganic element like Al-P, Fe-P and Ca-P. In fixation labile P is converting into non-labile P form. The P fixation in soils depends upon many factors, namely the pH of the soil, organic matter content, type of clay and sesquioxides. Phosphorus is an essential nutrient. In spite of its wide distribution in nature, P is a limited resource (Adnan et al., 2003) and it is deficient in most soils (Vassilev et al., 2001) .The total P content in agriculture crops generally ranges from 0.1 to 0.5 percent. Deficiency of phosphorus leads to severe growth retardation, reduced tillering in cereal, poor quality and low yields. The content of total P in the soil ranges between 200 to 2000 kg ha -1 in the upper 15 cm soil layer, with an average of 1000 kg ha -1 (Brady and Well, 2002) . In Indian soils it ranges from 120 to 2166 mg kg -1 soil. The main inorganic forms of phosphorus in soil are H 2 PO 4 -and HPO 4 -2 .Organic form is made available to plants only after mineralization to inorganic phosphates. The chemically predominant inorganic phosphorus forms in soil are Al-P, Fe-P, Ca-P, carbonate sorbed P and Fe oxide and hydroxide bound P. Phosphorus bound to Al, Fe, Ca constitutes the major active forms of inorganic phosphorus, while occluded and reluctant soluble forms of phosphorus are relatively less active. All forms of phosphorus exist in all soils but Al-P and Fe-P are more abundant in acid soils while Ca-P dominates in neutral and alkaline soils.Organic soil P varies typically between 15 and 80 % of the total P in most soils. The distribution of P with depth also varies among soils. Inositol phosphate, phospholipids and nucleic acids are esters of orthophosphoric acid (H 2 PO 4 -), of which most organic P compounds consist. Of the total P, the approximate proportion of inositol is 10-50 %, phospholipids 1-5 % and nucleic acid 0.2-2.5 %. Phospholipids and nucleic acids are broken down more quickly than inositol, hence the large difference in concentration. Microbial residues, which contain stable esters, are believed to make up the remaining P compounds (Barber, 1995; Havlin et al., 1999) .
MATERIALS AND METHODS
A laboratory experiment was conducted to study the effect of organic amendments on chemical fractions of phosphorus in mollisol at G.B. Pant University Pantnagar during 2011-12. Soil samples from several spots (0-15 cm soil depth) were collected from the experimental site. Composite soil samples were processed and analyzed for various physico-chemical properties.
Incubation study: 200 g soil sample would be treated as per the treatment (2 g of organic amendment used based on weight of soil taken in each sample) and maintained at field capacity moisture region detail for during incubation at room temperature, soil aliquots would sampled at 2, 4, 7, 14, 21, 28, 40 , and 60 days and analysed for total P, available P and chemical fractions of soil P. Saloid-P, Al-P, Fe-P and Ca-P.Organic amendments like Vermicompost, Poultry Manure, Farm Yard Manure were collected from Poultry farm Nagla, Pantnagar and paddy straw was collected from tarai area of Pantnagar.
Collection and processing of organic amendments:
The collected organic amendments were processed air dried, crushed with the help of wooden roller, passed through 2 mm stainless steel sieve and stored in labeled polythene bags which were further used for analytical purpose.
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Collection and processing of soil sample: Soil samples of 0-15 cm depth were collected by help of khurpi from experiment site. The collected soil samples were processed and subjected to following analysis. Soil samples were air dried, crushed with the help of wooden roller, passed through 2 mm stainless steel sieve and stored in labeled polythene bags which were further used for analytical purpose.
The inorganic phosphorus fractions was estimated by adopting standard analytical method that is ammonium chloride extracted phosphorus fraction (Saloid-P, Al-P, Fe-P and Ca-P) suggested by Murphy and Relay (1962) . The amount of phosphorus in each fraction is calculated by using the following equation:
RESULTS AND DISCUSSION Saloid-P: The range of saloid-P was 3. 28-6.64, 3.57-7.47, 5.90-7.76, 6.39-12.17, 5.79-18.01, 5.08-17.35, 4.78-20.99 and 4.41-22 .40 mg kg -1 in 2, 4, 7, 14, 21, 28, 40 and 60 days of incubation, respectively as shown in Table 1 . The range of saloid P was 3. 28-6.39, 5.13-14.66, 4.22-18.01, 6.64-22.40 and 4.82-13 .42 mg kg -1 in control, FYM @ 20 t ha -1 , vermicompost @ 20 t ha -1 , poultry manure @ 20 t ha -1 and paddy straw @ 20 t ha -1 , respectively, during the incubation period of 2 to 60 days. Poultry manure @ 20 t ha -1 treatment show significantly relationship with saloid-P during the 2 to 60 days of incubation. All organic amendments show higher value of saloid-P as compare to control condition. FYM @ 20 t ha -1 treatment show increase the saloid-P concentration up to 28 days, after 28 days of incubation saloid-P was decreases. Vermicompost @ 20 t ha -1 and paddy straw @ 20 t ha -1 both are treatments show in initial days of incubation, saloid-P is increase up to 21 days then decreases.
Al-P:
The range of Al-P was 8. 14-11.77, 8.45-12.02, 10.56-16.77, 12.48-19.79, 11.90-25.63, 12.27-28.13, 11.39-30.89 and 10.90-32 .43 mg kg -1 in 2, 4, 7, 14, 21, 28, 40 and 60 days of incubation, respectively ( Table 2 ). The range of Al-P was 8. 14-12.48, 11.77-25.47, 9.35-21.54, 10.86-32.43 and 8.45-24.54 in control, FYM @ 20 t ha -1 , vermicompost @ 20 t ha -1 , poultry manure @ 20 t ha -1 and paddy straw @ 20 t ha -1 , respectively, during the incubation period of 2 to 60 days.
In case of FYM @ 20 t ha -1 , vermicompost @ 20 t ha -1 and paddy straw @ 20 t ha -1 treatments increases the Al-P concentration up to 28 days of incubation and then decreases the concentration of Al-P up to 60 days of incubation. Poultry manure @ 20 t ha -1 treatment show significantly relationship with Al-P during the 2 to 60 days of incubation.
Fe-P:
The range of Fe-P was 11. 77-15.09, 12.68-14.95, 13.36-19.26, 13.70-24.36, 13.73-30.21, 12.86-31.42, 11.69-33.59 and 10.32-35 .38 mg kg -1 in 2, 4, 7, 14, 21, 28, 40 and 60 days of incubation, respectively. During the incubation period up to 60 days Fe-P significantly increase in poultry manure @ 20 t ha -1 treatment. In case of FYM @ 20 t ha -1 treatments, Fe-P increases up to 40 days, while vermicompost @ 20 t ha -1 and paddy straw @ 20 t ha -1 show the higher value of Fe-P in 28 and 21 days, respectively (Table 3) .
Ca-P:
During the incubation period the range of Ca-P was 164. 85-170.59, 168.80-173.68, 171.51-178.96, 175.12-185.48, 173.07-196.57, 170.61-203.83, 172.78-210.58 and 167.17-215.29 show significantly relationship with Ca-P concentration during the incubation period. In case of vermicompost @ 20 t ha -1 treatment, Ca-P concentration was increase up to 40 days and then decrease at 60 days of incubation, while soil treated with paddy straw @ 20 t ha -1 show higher value of Ca-P concentration is 199.35 at 28 days of incubation and then slightly decrease up to 60 days of incubation.
Total P:
The progressive changes on total P content in soil after incubation period are given in Table 5 . The general trend of total P after applied of different organic amendments was poultry manure › vermicompost › farm yard manure › paddy straw. In case of FYM and vermicompost condition the total P concentration increase from 2 to 40 days of incubation after 40 days the total P concentration decreases and in case of paddy straw condition the total P concentration increases from 2 to 28 days of incubation after 28 days the total P concentration decreases. While in case of poultry manure the total P concentration increase significantly up to 60 days of incubation. The range of total P was 352. 89-367.38, 352.45-373.53, 352.71-379.19, 353.06-392.54, 353.84-402.55, 353.08-410.91 Dixit (1992) also reported similar ranges of forms of phosphorus in tarai soils of Pantnagar. Total P observed in organic amendments soil was high as compare to organic amendments treatments. Such finding was also reported by Waldrip-Dail et al. (2009) .
Available P: The progressive changes on available P (kg ha -1 ) content in soil after incubation period are given in Table 6 . The general trend of available P after applied of different organic amendments was poultry manure › vermicompost › farm yard manure › paddy straw. In case of vermicompost @ 20 t ha -1 and paddy straw @ 20 t ha -1 treatments the available P concentration increase from 2 to 21 days of incubation after 21 days the available P concentration decreases, another case of FYM @ 20 t ha -1 treatments the total P concentration increases from 2 to 28 days of i ncubat ion after 28 days the availabl e P concentration decreases. While in case of poultry manure the available P concentration increase significantly up to 40 days of incubation but after the 40 days the available P is decrease. The range of available P was 15. 25-18.50, 15.38-20.45, 15.53-23.04, 16.37-25.21, 17.22-26.58, 16.89-25.10, 17.41-26.28 and 14.42-25 .52 mg kg -1 in 2, 4, 7, 14, 21, 28, 40 and 60 days of incubation, respectively. The range of available P was 15. 25-17.22, 16.55-21.40, 18.50-25.10, 17.36-26.28 and 15.90-22.15 Bhatia and Harishankar (1982) . Availability of phosphorus increases in organic amendments soil due to large reductions in P sorption. These observations were consistent with the finding of Negassa et al. (2008) and also reported by Dossa et al. (2008) . Phosphorus sorption decreased possibly due to the competition between phosphate ions and organic compounds that is phenolic, carboxylic and heterocyclic compound, for P retention sites in the soil (Zhang and Mackenzie, 1997) . Organic amendments treated soil showed an increase of availability of phosphorus due to coating of sesquioxide by organic materials that reduced phosphorus fixing capacity of soil Bharadwaj and Omanwar (1994) .
CONCLUSION
This laboratory experiment conducted to study dynamics of phosphorus in soil under different organic amendment treatments. Inorganic phosphorus fractions were determined by standard methods of fractionation explained by Murphy and Riley (1962) . The important findings of the present investigation are summarized below:
Fractions of phosphorus were increased in soil treated with different organic amendment during the incubation period and ranged from 3. 28-22.41, 8.15-32.43, 11.77-35.38 and 161.83-215 .30 mg kg -1 of Saloid-P, Al-P, Fe-P and Ca-P respectively. While poultry manure @ 20 t ha-1 treatment had highly significant role in increasing different fractions of phosphorus as compare to other treatments.
The added P contributed to increase available P, Saloid-P, Al-P, Fe-P and Ca-P which might be due to increase in soil phosphorus status by application of organic amendments.
Maximum increase in the phosphorus availability was observed due to poultry manure @ 20 t ha-1 followed by vermicompost @ 20 t ha-1 > FYM @ 20 t ha-1 > Paddy straw @ 20 t ha-1 during the incubation period.
